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(54) Lenticular sheet, rear-projection screen or television using the same, and fabrication 
method for said lenticular sheet 



(57) The present invention provides a lenticular 
sheet in which cylindrical lens parts consisting of a radi- 
ation curable resin are formed on one side of a transpar- 
ent support, and at least a light-diffusing layer and light- 
blocking stripes are formed on the flat surface located 
on the opposite side of said sheet. Cylindrical lens parts 
with a fine pitch of 0.3 mm or less can be obtained; fur- 
thermore, finely pitched light-blocking stripes can be 
accurately formed in the desired positions. 

A projection screen constructed by combining the 
aforementioned lenticular sheet with a Fresnel lens 
sheet is ideally suited for viewing a liquid crystal projec- 
tion TV with a high image definition. 
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Description 



The present invention concerns a lenticular sheet 
which is suitable for use in the construction of a rear- 
projection screen (used in liquid crystal projection Tele- 
vision (hereinafter referred to as H TV") sets) in combina- 
tion with a Fresnel lens sheet. 

in particular, the present invention concerns a len- 
ticular sheet [a] which has a simple construction in 
which lens parts are formed on one side only, [b] in 
which lens parts consisting of convex cylindrical lenses 
formed side by side can be formed at a fine pitch, and 
[c] in which a stripe -form light-blocking pattern (black 
stripe; hereinafter referred to as "BS") formed in posi- 
tions corresponding to the non-focusing parts of the 
respective cylindrical lenses can be accurately formed 
in the desired positions. 

Rear-projection screens generally consist of a com- 
bination of a Fresnel lens sheet and a lenticular sheet. 

This lenticular sheet is generally constructed as fol- 
lows: specifically, as is shown in Figure 1. convex cylin- 
drical lens surfaces are formed on both sides of the 
sheet and projections are formed in the boundary 
areas between respective cylindrical lenses on one side 
of the sheet (i.e., the side from which projected fight is 
emitted), with light-blocking layers (light-absorbing black 
stripes) being formed on the upper portions of said pro- 
jections. 

The reason that convex cylindrical lens surfaces are 
formed on both the front and back sides is that in cases 
where the projector is a three-tube CRT type projector, 
it is necessary to correct the aberration for three colors 
(R, Q and B) with the lenses on the incident side. 

In recent years, liquid crystal projection TVs have 
become popular, and there has been a demand for rear- 
projection screens in order to view the projected images 
of such TVs. 

Liquid crystal projection TVs are constructed as 
shown in Figure 2. Projected image light from a projec- 
tor is projected onto a rear-projection screen via mirrors, 
and the observer views the projected image through 
said screen. 

With increased definition of the projected image, 
the number of pixels in liquid crystal projectors has 
increased from the conventional number of several tens 
of thousands of pixels to a number exceeding one mil- 
lion pixels. As a result, there has been a demand for a 
finer pitch of the cylindrical lenses in lenticular sheets as 
well. As a result of this finer pitch, the moire phenome- 
non arising from the periodicity of the pixels of the liquid 
crystal projector and the periodicity of the cylindrical 
lenses is reduced. 

In concrete terms, there is a need to reduce the 
pitch of current lenticular sheets, in which the cylindrical 
lenses are arranged at a pitch of around 0.7 mm, to a 
value of 0.3 mm or less. 

Currently, lenticular sheets are obtained by subject - 
ing a transparent thermoplastic resin sheet to press 
molding, or by molding both sides of the sheet at the 
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same time that the sheet is formed by melt extrusion. 
However, in the case of various methods used for the 
molding of thermoplastic rosins, it is extremely difficult 
to obtain the abovementioned fine pitch. The reason for 
this is that a nonuniform ten tperature distribution is gen- 
erated during cooling follow ing the hot molding process, 
so that heat recovery phenomena characteristic of plas- 
tics occur: i.e., warping of tie molded sheet may occur, 
or nonuniform heat shrinkage may take place. 

Various molding methcds using ultraviolet or elec- 
tron beam curable resins are known as desirable fabri- 
cation methods for molding lens sheets with a fine pitch. 
In particular, the following proposals have been dis- 
closed: 

The Japanese Patent Publication No. 61-177215 
discloses a Fresnel lens and method for fabricating the 
same, wherein the Fresno lens is equipped with a 
transparent resin plate and an ultraviolet curable resin 
which is bonded to said transparent resin plate by 
polymerization, and which las Fresnel lens surfaces on 
the opposite side of said resin from said transparent 
resin plate, said lens being formed by pouring an ultra- 
violet curable resin into th& space between a Fresnel 
lens mold and the aforementioned transparent resin 
plata 



Moreover, the Japan 
134227 discloses a meth 
mold is coated with an ull 
able resin, after which a fil 



e Patent Publication No. 63- 
wherein a Fresnel lens 
or electron beam cur- 
is laminated with said resin 



while defoaming is performed, and molding is per- 
formed by irridiation with ultraviolet light or an electron 



beam. Next, the film and 
moid and integrated with a 
The object of almost 
ultraviolet or electron b 



resin are removed from the 
transparent substrate, 
all molding methods using 
rn curable resins, as repre- 



sented by the proposals described above, is the manu- 
facture of Fresnel lens shJjets, which have a relatively 
complicated shape compared to lenticular sheets. How- 
ever, there have been no proposals concerning the fab- 
rication of lenticular sheets for use in rear-projection 
screens. 

Furthermore, in casis where lenticular sheets 
molded by various methods are used as screens, BS 
patterns have conventionally been formed in order to 
improve the contrast. 

Various types of printing methods such as offset, 
gravure or screen printing, etc., have customarily been 
used as methods for formin g BS patterns. In the case of 
printing methods, however] printing plates which have a 
high positional precision vperein the image tine parts 
are light-absorbing parts must be prepared. Accord- 
ingly, in cases where the pi ich of the cylindrical lenses is 
i lenticular sheet is increased, 
i plates and the alignment of 
I become much more difficult, 
below is known as an exam- 
an ordinary printing method 



reduced, or the size of the 
the preparation of printing 
said plates during printing 
The method describee! 
pie of a method other than 



for forming light-blocking patterns. 



The Japanese Patent 



Publication No, 59-121033 
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discloses a method which allows a rear-projection 
screen on which a BS pattern with superior light-block- 
ing properties is formed to be obtained easily and inex- 
pensively, and without any need for a wet process, as 
follows: specifically, a positive type photosensitive adhe- s 
sive agent, i.e., an adhesive agent which loses its adhe- 
sive properties when exposed to light is installed on the 
viewing side of a rear-projection screen (lens sheet), 
and this adhesive agent is exposed from the opposite 
side of the screen from said adhesive agent by light pro- 
jected from a projection light source projector or a light 
source which has an equivalent aperture, so that the 
adhesive properties of the focusing portions of the 
respective unit lenses of the lens sheet are eliminated, 
after which a light-blocking toner is applied from the 
viewing side, and is caused to adhere to the unexposed 
portions which retain adhesive properties. Afterward, 
the excess toner and the toner adhering to the afore- 
mentioned portions which have lost their adhesive prop- 
erties as a result of exposure are removed. 

In particular, the method as disclosed in this prior 
art document allows a BS pattern to be accurately 
formed in positions corresponding to non-focusing parts 
even in the case of a lenticular sheet which has f inely 
pitched cylindrical lenses. 

The present invention concerns a lenticular sheet 
which is used in combination with a Fresnel lens sheet 
to form a screen used in a liquid crystal projection TV, 
said lenticular sheet being characterized by the fact that 
said sheet has a simple structure in which lens parts are 
formed on one side only, with a BS pattern being formed 
on the flat surface of the other side of said sheet. 

Specifically, the object of the present invention is to 
provide a lenticular sheet which has finely pitched lens 
parts that are suitable for the viewing of a high-defini- 
tion, high-image-quality liquid crystal projection TV, and 
in which an even more finely pitched BS pattern corre- 
sponding to said lens parts is accurately formed in 
desired positions, and a method for fabricating said len- 
ticular sheet 

According to the present invention, the above 
objects are achieved by a lenticular sheet comprising a 
transparent support, a lens portion comprising convex 
cylindrical lenses made of a cured radiation curable 
resin which are disposed side by side on one side of 
said transparent support, a stripe-form light-blocking 
pattern disposed in positions corresponding to the non- 
focusing parts of the respective cylindrical lenses on the 
flat surface, which is located on the side of said support 
opposite to said lens portion, and a light-diffusing layer 
on top of said stripe-form light-blocking pattern. 

Moreover, the above objects are achieved by a len- 
ticular sheet comprising a transparent support, a lens 
portion comprising convex cylindrical lenses made of a 
cured radiation curable resin which are diposed side by 
side on one side of a transparent support, a light diffus- 
ing layer over the entire flat surface, which is located on 
the side of said support opposite to said lens portion, 
and a stripe-form light-blocking pattern disposed in 



positions corresponding to the non-focusing parts of the 
respective cylindrical lenses on top of said light-diffus- 
ing layer. 

Moreover, the above objects are achieved by a 
method of fabricating the lenticular sheet as defined 
above, comprising the steps of applying a radiation cur- 
able resin, in which a powdered inorganic compound 
has been dispersed and mixed as a coating to the flat 
surface of said transparent support having said lens 
portion formed on one side and having aflat surface on 
the opposite side, curing said radiation curable resin by 
irradiation with radiation from the cylindrical lens side so 
that said radiation is focussed by said cylindrical lenses, 
imparting a black color to the areas of the surface other 
than the cured areas. 

Furthermore, the above objects are achieved by a 
rear-projection screen comprising the lenticular sheet 
as defined above and a Fresnel lens sheet, as well as by 
a rear-projection TV comprising this rear-projection 
screen. 

Figure 1 is an explanatory diagram which illustrates 
a conventional lenticular sheet 

Figure 2 is an explanatory diagram which schemat- 
ically illustrates the structure of a liquid crystal projec- 
tion TV. 

Figure 3 is an explanatory diagram which illustrates 
one example of a lenticular sheet fabricating device. 

Figure 4 is a sectional explanatory diagram which 
illustrates one example of the lenticular sheet of the 
present invention. 

Figure 5 is a sectional explanatory diagram which 
illustrates another example of the lenticular sheet of the 
present invention. 

Figure 6 is a sectional explanatory diagram which 
illustrates another example of the lenticular sheet of the 
present invention. 

Figure 7 is an explanatory diagram which shows 
how the location of BS formation differs for each cylin- 
drical lens in a case where exposure by means of diver- 
gent fight is used to form the BS pattern on the flat 
surface of the lenticular sheet. 

Rgure 8 is an explanatory diagram which illustrates 
one example of the exposure device used for exposure 
formation of the BS pattern on the flat surface of the len- 
ticular sheet. 

Figure 9 is an explanatory diagram which illustrates 
the optical design of the lenticular sheet of the present 
invention. 

Figure 10 is a graph which shows the relationship 
between the ratio of the thickness of the light-blocking 
pattern to the lens thickness (DVD) and the aperture 

rate. 

The present invention will be described with refer- 
ence to the attached figures: 

Rgure 3 shows one example of a device which con- 
tinuously fabricates the lenticular sheet of the present 
invention. 

This fabricating device is equipped with a coating 
device 2 which coats a film-form transparent support 1 
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supplied from a roll with an ultraviolet curable resin (UV 
curable resin), a lens forming roll 3 which has the 
inverted shapes of lenticular lenses formed on its sur- 
face, a pressing roll 3', an ultraviolet irradiation device 4, 
and a pair of laminating rolls 5, 5* which laminate an 5 
ultraviolet-sensitive resin film 6, supplied from a roll, 
with the support film on which the aforementioned len- 
ticular lenses have been formed. In Fig. 3, reference 
numerals 7 and 8 designate an exfoliation film and a 
protective film, respectively, of the ultraviolet-sensitive, w 
resin film 6. Said ultraviolet-sensitive resin film 6 is lam- 
inated on the opposite side of the support film from the 
aforementioned lenses. The fabrication device further 
comprises an ultraviolet irradiation device 9, a pair of 
laminating rolls 10, 10* which are used for forming a 75 
black transler layer by means of a transfer sheet 1 1 sup- 
plied from a roll, a pair of laminating rolls 13, 13' which 
laminate a light-diffusing film 14 supplied from a roll, 
and a pair of laminating rolls 15, 15* which laminate a 
transparent resin film 16, supplied from a roll, that has 20 
an anti-electrification function or an anti-reflection func- 
tion, etc, Jn Fig. 3, reference numeral 12 designates ai 
support film of the transfer sheet 1 1 . 

The abovementioned fabricating device is ideal for 
the continuous fabrication of a lenticular sheet which 25 
uses a continuously supplied film as a support. How- 
ever, the present invention is not limited to such a 
device; it would also be possible to accomplish lens for - 
mation using a stamper instead of a roll, and an individ - 
ual sheet type fabricating device could also be used. so 

A lenticular sheet is manufactured as described 
below using the abovementioned fabricating device. 

A transparent resin film with ultraviolet transmissiv- 
ity is desirable for use as the transparent support 1 , and 
it is even more desirable that said support be subjectd 35 
to a treatment which facilitates adhesion of a UV curable 
resin on the side of the support on which the aforemen - 
tioned lens parts are formed. Materials which can be 
used for this support include polyethylene terephthalate 
(PET), polycarbonate (PC) or polyvinyl chloride (PVC). 40 
etc. 

There are no particular restrictions on the coating 
device 2 used to apply the aforementioned UV curable 
resin; however, a coating device such as a doctor blade 
or die coater, etc., is desirable. 46 

The thickness of the UV curable resin coating 
formed on one side of the transparent support 1 varies* 
according to the shape of the lenticular lenses being 
formed; however, a coating thickness of 0.1 mm to 0.2 
mm is appropriate. Furthermore, the coating thickness so 
may be adjusted in accordance with the viscosity of the 
resin and the feeding rate of the support film, etc. 

Next, the support film which has been coated with 
the aforementioned UV curable resin is passed between 
lenticular lens forming rolls 3, 3' so that the shape of the ss 
lens forming roll 3 is transferred to the UV curabie resin; 
at the same time, the resin is cured by ultraviolet irradi- 
ation from the ultraviolet irradiation device 4. so that 
lens parts 21 (not shown in the figure) are formed. 



6 



By forming the lens parts 21 from the aforemen- 
tioned cured UV curable resin, it is possible to form a 



stable lens shape over the 
of a lenticular sheet with a 
The lens forming roll 3 
lens shapes formed on its 



or a resin mold copied from 



entire sheet even in the case 
Fine pitch of 0.3 mm or less. 
which has inverted lenticular 
surface can be obtained, for 



example, by installing a metal mold worked by cutting, 



) such a metal mold by a pre- 



scribed method, on the surface of a rod. 

Next, the support film on which the aforementioned 
lenticular lenses consisting of a UV curable resin have 
been formed is fed between a pair of laminating rolls 5, 
5' so that an ultraviolet-sensitive resin film 6 fed from a 
roll is laminated with said support film on the opposite 
side of said support film from the aforementioned 
lenses. 

As was mentioned above, the aforementioned Jap- 
anese Patent Application Kokai No. 59-121033 dis- 
closes a method which allows a BS pattern to be 
accurately formed in positions corresponding to non- 
focusing parts even in th* case of a lenticular sheet 
which has finely pitched cyindrical lenses. 

A BS pattern can be brmed on the flat surface of 
the lenticular sheet by moans of the abovementioned 
proposed method in the present invention as well. 

A film with characterises which are such that the 
ultraviolet-exposed portions react to become non-adhe- 
sive while the unexposed portions remain adhesive is 
desirable for use as the abovementioned ultraviolet- 
sensitive resin film 6. 

For example, an ink foil sold under the trademark 
Cromalin, manufactured by Du Pont may be used as 
the abovementioned ultraviolet-sensitive resin film; this 
film is passed between laminating rolls 5, 5' heated to 
110°C, and is laminated with the support film on the 
opposite side of said support film from the aforemen- 
tioned lenses. Then the exfoliation film 7 and the protec- 
tive film 8 are peeled from :he ultraviolet-sensitive f 1m 6. 

Next, non-adhesive pa rts and adhesive parts corre- 
sponding respectively to the focusing parts and non- 
focusing parts based on the focusing effect of the len- 
ticular lenses are formed in the ultraviolet-sensitive 
resin film by irradiation v/ith ultraviolet light from the 
ultraviolet irradiation device 9, and a black transfer layer 
is transferred only to the ai orementioned adhesive parts 
from a transfer sheet 1 1 , s upplied from a roll, by passing 
the aforementioned film beween the aforementioned 
pair of laminating rolls 10, 10' after the protective fim 
has been peeled away from the surface of said film, so 
that a BS pattern 23 (not £ hown in the figure) is formed. 
Then the support film 13 is peeled from the transfer 
sheet 11. 

The abovementioned 
flat surface of the lenticular sheet which is located on 



the side of the observer, 
focusing parts in positions 
case of actual screen use, 



BS pattern is formed on the 



Accordingly, in order to form 
; which are the same as in the 
, it is necessary to perform the 
exposure process by means of parallel light over the 
entire surface of the lentio jlar sheet from the side of the 
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cylindrical lenses. ?^ : >^ 
In cases where the lenticular sheet is irradiated with 
divergent light instead of parallel light, as is shown in 
Figure 7, there is a difference in the position of BS for- 
mation for the repective cylindrical lenses between the 
central portion of the lenticular sheet directly in front of 
the light source and the end portions of the lenticular 
sheet, due to a difference in the focusing position aris- 
ing from the fact that the angle of incidence of the light 
source with respect to the cylindrical lenses is different 
In cases where a lenticular sheet with such as BS 
pattern is used as a rear-projection screen, a Fresnei 
lens sheet is present on the projection side; as a result, 
the following drawback arises: i.e., at the end portions of 
the screen, projected light strikes the BS so that there 
are missing portions in the projected image that is 
observed. 

An exposure method of the type shown in Figure 8 
is effective for ultraviolet irradiation. 

Figure 8 is an explanatory diagram which illustrates 
a case in which the lenticular sheet is irradiated from the 
cylindrical lens side in a direction perpendicular to the 
flat surface of said lenticular sheet with band-form light 
extending in the direction of length of the cylindrical 
lenses, i e. , in the direction perpendicular to the plane of 
the paper in Figure 8, while the light source and the len- 
ticular sheet are caused to move relative to each other 
in the cfirection in which the cylindrical lenses are lined 
up side by side. 

One possible method for obtaining the abovemen- 
tioned band-form light is to cause the light from the 
ultraviolet irradiation device 9 to pass through a slit 31 
formed in a mask 30. 

By using the abovementioned exposure method, it 
is possible to achieve the accurate formation of a BS 
pattern in uniform positions for all of the cylindrical 
lenses, even in the case of a lenticular sheet in which 
the cylindrical lenses are arranged at a fine pitch. 

For example, an ink foil, sold under the trademark 
Cromalin, manufactured by Du Pont, etc., is used for the 
pressure transfer of the BS pattern 23; the line width of 
the BS pattern 23 can be adjusted in accordance with 
the amount of ultraviolet exposure and the feeding rate 
of the film. 

Furthermore, as is shown in Figure 1 0, by control- 
ling the thickness of the BS pattern so that the aperture 
rate is 90 % or greater (as indicated by the following 
equations, where P is the pitch of the convex cylindrical 
lenses, D is the thickness of the lenticular sheet, P' is 
the line width of the BS pattern and D' is the thickness 
of the BS pattern), it is possible to view the entire sur- 
face of the aperture through which the projected light 
passes without any blockage of the observational light 
path, not only from directly in front of the screen, but 
also in cases where the screen is viewed from a wide 
angle to the left or right Thus, a screen which produces 
a bright image can be obtained. 

e=tan' 1 {(P-P')/2D} 



6= tan' 1 {(P-PW + D)] 
aperture rate - (e - eye 

5 The abovementioned aperture rate is the value 

obtained by subtracting the loss of transmitted light 
caused by the blockage of the projected light by the 
thickness of the BS pattern from 100 %; this value has 
the ratio of the thickness of the light-blocking pattern to 

10 the lens thickness (DYD) as a parameter. 

The relationship between DYD and the aperture 
rate is shown in a graph in Figure 10. 

It is seen from this graph that a screen with a bright 
image having an aperture rate of 90 % or greater is 

is obtained in cases where (DYD) is 10 % or less. 

Furthermore, instead of laminating an ultraviolet- 
sensitive resin film 6 with the lenticular sheet it would 
also be possible to coat said sheet with a liquid-form 
ultraviolet-sensitive resin which has similar characteris- 

20 tiCS. 

Furthermore, the formation of a BS pattern by caus- 
ing a powdered black toner to adhere only to the afore- 
mentioned adhesive portions instead of transferring a 
black transfer layer is also a modification which is within 

25 the scope of the present invention. However, in the case 
of a BS pattern formed by means of a toner, ft is difficult 
to form stripes with sharp edges because of the shape 
of the toner particles; furthermore, the thickness of the 
BS pattern must be increased in order to obtain suffi- 

30 cient light-blocking properties. 

Next, a light-diffusing film 14 supplied from a roll is 
laminated with the entire surface of the lenticular sheet 
including the BS pattern 23 by means of the aforemen- 
tioned pair of laminating rolls 13, 13'. 

3s For example, material sold under the trademark 
YS300, manufactured by SOMAR CORPORATION, 
etc., is used as the material of the light-diffusing film 14. 
and lamination can be performed at ordinary tempera- 
tures by subjecting the side of the lenticular sheet to 

40 which the film 1 4 is to be laminated to an adhesive treat- 
ment. 

If the thickness of the above-mentioned lenticular 
sheet endowed with a light-diffusing function is 1 mm or 
so, the light from projector is seen brightly on the screen 

45 surface locally (in the direction, cylindrical lenses are 
installed with bar-form light) when observer watch the 
screen. On the other hand, if the abovementioned light- 
diffusing sheet is 0.5 mm or greater, the abovemen- 
tioned phenomenon is cancelled. The abovementioned 

so light-diffusing sheet can be obtained by mixing a light- 
diffusing material or medicine (inorganic substance) 
into a transparent resin sheet, the thickness is 0.5 mm 
greater, the control of the light-diffusing property 
becomes easily because the grain diameter of light-dif- 

55 fusing material is less restricted. 

Finally, depending on the intended use of the sheet, 
a transparent resin film 1 6 endowed with an anti-electri- 
fication function or an anti-reflection function may be 
laminated with the lenticular sheet by means of the 
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aforementioned pair of laminating rolls 15. 15'. 

A transparent resin film 16 with an anti-electrifica- 
tion function can be obtained by a method in which a 
nonionlc, anionic or cationic surfactant is kneaded into a 
film, a method in which such a surfactant is mixed with 
a binder and applied to the surface of a film as a coat- 
ing, or a method in which a substance endowed with 
conductivity, e.g., indium oxide doped with tin oxide, is 
vacuum-evaporated on the surface of a film so that a 
conductive coating film is formed, etc. 

A transparent resin film 16 with an anti-reflection 
function can be obtained by mixing a powdered inor- 
ganic substance such as Si02. Al 2 0 3 or CaCC^, etc, 
with a binder to form a paint, coating the surface of a 
film with said paint, and laminating a non-glare film 
which has a roughened surface. 

By laminating the abovementioned transparent 
resin film 16 with the lenticular sheet, it is possible to 
prevent the adhesion of dirt to the sheet due to static 
electricity, or to prevent glittering of the screen surface 
caused by the reflection of external light other than the 
projected image light when the lenticular sheet is used 
as a screen. Furthermore, the lenticular sheet is 
endowed with rigidity, so that installation as a TV screen 
is facilitated. 

A lenticular sheet with the structure illustrated in the 
sectional explanatory diagram shown in Figure 4 can be 
manufactured by the process described above. 

Next examples of lenticular sheets with other struc- 
tures will be described. 

Example 1 

Example 1 relates to an example, wherein the dif- 
fusing layer is not a radiation curable resin. 

An inorganic compound such as Ti0 2 or Si0 2 , etc.,, 
is dispersed in and mixed with a transparent resin 
(binder) to form a coating material; this coating material 
is then applied to a film consisting of a polyester resin,, 
etc., thus forming a light-diffusing film. 

The abovementioned film is then bonded to the flat 
surface on the non-lens side of a lenticular sheet in 
which lens parts 21 have been formed on one side of a 
transparent support 1 by means of a cured UV curable 
resin, thus forming a light-diffusing layer 14. 

Alternatively, a light-diffusing layer may also be 
formed by applying the abovementioned coating mate- 
rial directly to the flat surface of the lenticular sheet (Fig- 
ure 5(a)) instead of applying said coating material to a 
film. 

Next, an ultraviolet-sensitive resin 6 is laminated on 
the surface of the abovementioned light-diffusing layer 
14 (Figure 5(b)). 

It is desirable that the ultraviolet-sensitive resin film 
6 has characteristics which are such that the ultraviolet- 
exposed portions react to become non-adhesive, while 
the unexposed portions retain adhesive properties. 

Non-adhesive parts and adhesive parts corre- 
sponding respectively to the focusing parts and non- 
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ticular lenses are formec 



focusing parts based on trie focusing effect of the len- 



in the ultraviolet-sensitive 



resin film 6 by irradiation with ultraviolet light from an 
ultraviolet irradiation devico (not shown in the figures). 

Afterward, a black transfer layer is transferred only 
to the adhesive parts from a transfer sheet supplied 
from a roll ; (not shown in th e figures) by passing the len- 
ticular sheet and said transfer sheet between a pair of 
laminating rolls (not showr in the figures), thus forming 
a BS pattern 23. In Figure 5, the focusing parts which 
constitute non-adhesive parts are indicated by shading, 
while the non-focusing parts which constitute adhesive 
parts are indicated as whit a parts (Figures 5(c) through 
5(d)). 



Ultraviolet light also 
resin 6 via the Kght-diffusii 
the photosensitive parts 
parts as the amount of 
exposure time), the width 
line width of the light-bl< 
according to the amount 



reaches the photosensitive 
layer 14; in this case, since 
read out from the focusing 
ure (exposure intensity x 
f the adhesive parts, i.e.. the 
so iir s e width ©« the iigfrWocKing pattern can be adjusted 

exposure. 

Finally, a transparent rjssin film 16 endowed with an 
anti-electrification function or an anti-reflection function 
is laminated as in the cas 5 of Figure 4. In this case of 
25 this construction, the BS battern 23 is exposed on the 



outermost surface of the 



en ticular sheet; accordingly, 



the transparent resin ftim 1 6 also acts to protect the BS 
pattern 23 which would otherwise easily fall off from the 
standpoint of handling. 

Furthermore, the respective modifications 
described below are also within the scope of the present 
invention. 



ultravioh it-sensitive 



(1) A modification in Which 
layer 6 is formed by coating the 
a liquid-form 
characteristics insteac 
Chromatin film lamina' e. 

(2) A modification in which 
by causing a powdered 
to the aforementioned 
causing the transfer oi 



the photosensitive resin 
lenticular sheet with 
resin with similar 
of using the aforementioned 



the BS pattern is formed 
black toner to adhere only 
adhesive parts, instead of 
a black transfer layer. 



an example, wherein the dif- 



Example 2 

Example 2 relates to 
fusing layer is a radiation durable resin. 

In Figure 5. the light-diffusing layer 14 and the pho- 
tosensitive resin layer 6 u ere formed as separate lay- 
ers; however, it would also be possible to combine both 
of these layers into a single layer by endowing a photo- 
sensitive resin with a diffusing function. 

Various types of photosensitive resins may be 
used; generally, however, resins which have acryloyl 
groups in the molecule are used. Specifically, oligomers 
such as epoxy acrylate, urethane acryiate, polyester 
acrylate or polyol acrylate oligomers, etc., or polymer- 
oligomer mixtures consisting of such pofymers and 
methacrylic monomers v(/hich have monofunctional, 
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bifunctional or multifunctional groups (e.g., tetrahydro- 
furfuryi acrylate, polyethylene glycol diacrylate or tri- 
methylolpropanetriacrylate, etc.). are used. 

Using the abovementioned photopolymers as bind- 
ers, coating materials are formed by dispersing and 
mixing powdered inorganic compounds such as Ti02, 
Si0 2 » CaC0 3 or Al 2 0 3 , etc as diffusing agents. 

In addition, additives such as photopolymerization 
initiators, surfactants or defoaming agents, etc., may be 
added if necessary. 

The abovementioned coating material is applied to 
the flat surface on the non-lens side of the lenticular 
sheet, in which lens parts 21 have been formed by 
means of a cured UV curable resin on one side of a 
transparent support 1, thus forming a photosensitive dif- 
fusing layer 25 (Figure 6(a)); afterward, a BS pattern 23 
is formed in the same manner as described above (Fig- 
ure 6(b)). 

By using such a light-diffusing layer 25 which has 
photosensitivity and consists of a radiation curable resin 
in which a powdered inorganic compound is dispersed 
and mixed, it is possible to simplify the layer structure of 
the lenticular sheet. 

The present invention provides a lenticular sheet in 
which cylindrical lens parts consisting of a radiation cur- 
able resin are formed on one side of a transparent sup- 
port, and at least a light-diffusing layer and light- 
blocking stripes are formed on the flat surface located 
on the opposite side of said sheet. Cylindrical lens parts 
with a fine pitch of 0.3 mm or less can be obtained; fur- 
thermore, finely pitched light-blocking stripes can be 
accurately formed in the desired positions. 

A projection screen constructed by combining the 
aforementioned lenticular sheet with a FresneJ lens 
sheet is ideally suited for viewing a liquid crystal projec- 
tion TV with a high image definition. 

Claims 

1 . A lenticular sheet comprising : 

a transparent support (1) ; 
a lens portion (21) comprising convex cylindri- 
cal lenses made of a cured radiation curable 
resin which are disposed side by side on one 
side of said transparent support (1); 
a stripe-form light-blocking pattern (23) dis- 
posed in positions corresponding to the non- 
focusing parts of the respective cylindrical 
lenses on the flat surface, which is located on 
the side of said support (1) opposite to said 
lens portion (21); 

and a light-diffusing layer (14) on top of said 
stripe-torm light-blocking pattern (23). 

2. A lenticular sheet comprising: 

a transparent support (1); 

a lens portion (21) comprising convex cylindri- 



cal lenses made of a cured radiation curable 
resin which are diposed side by side on one 
side of a transparent support (1); 
a light diffusing layer (14, 25) over the entire flat 

5 surface, which is located on the side of said 

support (1) opposite to said lens portion (21); 
and a stripe-form light-blocking pattern (23) 
disposed in positions corresponding to the non- 
focusing parts of the respective cylindrical 

10 lenses on top of said light-diffusing layer (1 4). 

3. A lenticular sheet according to claim 1 or claim 2, 
wherein said lens portion (21) consists of convex 
cylindrical lenses having a pitch of 0.3 mm or less. 

15 

4. /^lenticular sheet according to any of the preceding 
claims, wherein the aperture rate (0-eye is at 
least 90 %, wherein 

20 e-tan^P-P^D} 

e' = tan _1 {(P-P*)/2(D+D')} 

and P is the pitch of the convex cylindrical lenses, D 
25 is the thickness of the lenticular sheet. P' is the line 
width of the stripe-form tight-blocking pattern and D 1 
is the thickness of the light blocking pattern. 

5. A lenticular sheet according to any of the preceding 
30 claims, wherein said light-blocking pattern (23) con- 
sists of a black transfer layer which is formed on 
adhesive parts of a positive photosensitive adhe- 
sive layer. 

35 6. A lenticular sheet according to claim 2 or any of 
claims 3 to 5 when dependent on claim 2, wherein 
said light-diffusing layer (25) consists of a radiation 
curable resin in which a powdered inorganic com- 
pound is dispersed and mixed. 

40 

7. A lenticular sheet according to any of the preceding 
claims, further comprising a film with an anti -electri- 
fication function being laminated on the outermost 
surface of said sheet, on the side opposite to said 

45 lens portion (21). 

8. A lenticular sheet according to any of claims 1 to 6, 
further comprising a film with an anti-reflection 
function being laminated on the outermost surface 

so of said sheet, on the side opposite to said lens por- 
tion (21). 

9. A method of fabricating the lenticular sheet accord- 
ing to claim 6, comprising the steps of: 

55 

applying a radiation curable resin (25), in which 
a powdered inorganic compound has been dis- 
persed and mixed as a coating to the flat sur- 
face of said transparent support (1) having said 
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lens portion (21) formed on one side and hav- 
ing a flat surface on the opposite side; 
curing said radiation curable resin (25) by irra- 
diation with radiation from the cylindrical lens 
side so that said radiation is focussed by said s 
cylindrical lenses; 

imparting a black color to the areas of the sur- 
face other than the cured areas. 

10. A rear-prcjection screen comprising 10 

the lenticular sheet according to any of claims 1 
to 8 and a Fresnei lens sheet. 

1 1 . A rear-projection TV comprising the rear-projection is 
screen according to claim 10. 
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FIG. 1 
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